Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.040; wR factor = 0.115; data-to-parameter ratio = 12.6.
In the title compound, C 10 H 16 N 4 2+ Á2NO 3 À , the organic cation is located around an inversion centre. The imidazolium ring forms a dihedral angle of 62.7 (3) with the plane defined by the C atoms of the -(CH 2 ) 4 -aliphatic linker. Two anions bind to the cation via three-centre N-HÁ Á ÁO hydrogen bonds and thus discrete hydrogen-bonded ion triples are formed. The nitrate is approximately coplanar with the imidazolium ring to which it binds.
Related literature
For related literature, see: Gould (1986) ; Holman et al. (2001) ; Jin & Chen (2007a,b) ; Jin et al. (2007) ; Kró likowska & Garbarczyk (2005) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Holman et al., 2001) . Salt formation can be driven by hydrogen bond as well (Gould, 1986) . As an extension of our study on supramolecular assembly through weak interactions (Jin & Chen, 2007a,b; Jin et al., 2007) , here we report synthesis and crystal structure of 1,1'-(1,4-butanediyl)bis(imidazolium) dinitrate. The crystal structure of the organic base and its 1:2 salt with hydrochloric acid has been already reported (Królikowska & Garbarczyk, 2005) .
The title compound was prepared by reacting ferric nitrate nonahydrate with 1-(4-(1H-imidazol-1-yl) butyl)-1H-imidazole. The hydrolysis of ferric nitrate nonahydrate led to nitric acid formation, which, in turn, reacted with 1-(4-(1H-imidazol-1-yl)butyl)-1H-imidazole present in the reaction medium to give 2:1 salt (Fig. 1 ).
The protonated imidazolium rings interact with the anion via a three-center hydrogen bond with one strong and one weak component (Table 1 ) and the nitrate ion is practically coplanar with the imidazolium ring. On the other hand, the heterocyclic rings and nitrate anions form double-stacks extending along the [100] direction with the alternating anionic and cationic species (Fig. 2) .
All reagents and solvents were used as obtained without further purification. The CHN elemental analyses were performed on a Perkin-Elmer model 2400 elemental analyzer.
Ferric nitrate nonahydrate (40.4 mg, 0.1 mmol) and 1-(4-(1H-imidazol-1-yl) butyl)-1H-imidazole (57 mg, 0.3 mmol) in ethanol (10 ml) were mixed and after several minutes a yellow precipitate formed. The precipitate was filtered off to yield colorless solution and the colorless solution was left standing at room temperature. In a few days colorless block crystals appeared. Yield based on 1-(4-(1H-imidazol-1-yl) butyl)-1H-imidazole: 21.3 mg, 28%. Anal. Calculated for C 10 H 16 N 6 O 6 : C, 37.94; H, 5.06; N, 26.56. Found: C, 37.88; H, 5.02; N, 26.51 .
Refinement
All H atoms were located in a difference Fourier map. H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms (C-H = 0.93-0.97 Å, N-H = 0.86 Å) with U iso (H) = 1.2U eq (C, N). Figures   Fig. 1 . The structure of the title compound, showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level.
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